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1 0 — 2 4 1 3 6^ 
H**£3] ffrSB5' #»3R1!H«#, AUG*fcttATG(OffiJ!F€:Se>K:^tf»* 

i M3 <D^-rti&K9&m<D&wmmo 
=E-$-mm<DTm. R^mm&^(Dmme>±mzm&&iLn2>m&Tg. i 

[Wn] tasa^-f A^#Hcv?>r;i/*T*&y, traa«Bfts#i#, hcv 
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m&ai 2] mmmmm?MK &>t<d*2is** Fmm~t&t>*>. 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 
cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 
: 1, 2 * l/** K»l~180fl0 A^^Sf^l OSH^CD^BB^J 

o 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 60 
gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 
gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 161 
: 1. * 9 Is** Ffl5l81~341fl0 ^ ^>^S»#^ 1 0 fa*©MSH 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c 341 

i. * * u*^ K*i~34itt) j*&fc*fl»#«i oum&mmmm 

o 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 60 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 120 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 180 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 240 

gtggtcagat cgttggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 300 

gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 360 
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aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctatg 420 

gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 480 

ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 533 
(®I#J## : 1 , 2 V X/itf- RHl81~713&) *»&3&*lt*^l 1 ia«©^iB 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 

gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcaca aatcctaaac 360 

ctcaaagaaa aaccaaacgt aacaccaacc gccgcccaca ggacgtcaag ttcccgggcg 420 

gtggtcagat cgttggtgga gtttacctgt tgccgcgcag gggccccagg ttgggtgtgc 480 

gcgcgactag gaagacttcc gagcggtcgc aacctcgtgg aaggcgacaa cctatcccca 540 

aggctcgccg gcccgagggc aggacctggg ctcagcccgg gtatccttgg cccctctatg 600 

gcaacgaggg catggggtgg gcaggatggc tcctgtcgcc ccgcggctcc cggcctagtt 660 

ggggcccttc ggacccccgg cgtaggtcgc gtaatttggg taaggtcatc gat 713 

: i ) a* e> & zm^m 1 1 §E>me>mmmFSo 
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[»#£2 i] n&jzi smm&^tz-itm^x. mm*&&a>im*. 

[0 0 0 1] 

at^a^E©*** -teaser, ^Mate^^^&Jtan-rsci 

^iCW-TSc S&KflMWKtt. in vivo S J: If in vitro T«©3tfc^g%K£>£M 
[0 0 0 2] 

^©mRNA&5'^lC3f ^r-/:/liSg ((7-MeG)-5 f -ppp-5' -(G/A)-3' -p-) (G, A© I) 

#&IBfi«^©«RNA©i&j&itt6tC*.£ U mRNA£RNasefr &«»-r Z^LmZH V 
TV*5. Jt^fflflS©MST*tt, ^-Vy^fi^SaR*-&fl;eIF4F(Eukaryotic i 
nitiation factor : elF) ©3r* y :7*3it^©*g-&lC <fc *J . U >KV- A©40Si^-^ 
3L - y hODmRNA 5' ^^©X > h U -tfteJiSJu mRNA©5' 3c3glCX> h U - 
LfcUtfy-Att, 100^giim£^5'#fII^^£;*^>x>ybT. mRN 
A±£3'#|RHC^gfrU #<©m^> *«IJCffi^^AUGffi^J«:BH*&=iK>i:LT/< 

[0 0 0 3] 
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t>-frlZ£ftX^r=.tf. JKU^-^>r;i/X (poliovirus) mRNAtf>5' 5fc3gtt3f^ <y -f% 
3^"eii^<, ^-^^pU-e^^r (Nomoto, A. et al. ; Proc. Na 

tl. Acad. Sci. USA, 74, 5345, 1977)„ ?<D^ jtfy *?>f ;i/XRNACD£— 1km 
3t##IBS*U iPIBfeate^BI^Wb^tJ&ofe (Kitamura, N. et al. ; Na 
ture, 291, 547, 1981)„ f©^, K>AUGB:«RNA©743#@ <Z>l&glC& 

&mRNA<£>#jt&, JKy*#>f/I/*©#|a©'2>f (tf 3^9>f /I/XaprODtf-f 

/l/X) ifcfclJI&frKlSJifc. ££>tC. atfy tftf^/b*. (Pelletie 

r, J. et al. ; Nature, 334 , 320, 1988) £lfi'frl$& 1 ? > f (encephalomyoc 
arditis virus ; EMCV) (Jang, S. K. et al. ; J. Viol., 62, 2636, 1988) 

) ©#:fi£#SE8IS*U y >J?y-A»mRNA©5'^IBiRW^ (5' -untranslated regi 
on ; 5'-TJTR) rtC#£^Sl&SI2?!l£fgI!fe U ac> h U -"TSr Ufe 
o U 3^V- h U — iCjgMl^fl^cli, IRES (internal ribosomal entry s 

ite (ft95yaKy-Ax> r-y-asfi) ) fc-fftKixTv**. 

[0 0 0 4] 

If 3 * >f ;i/XRNA(Z)5' -immmmt ffi600~1200l&mT*2b U „ <Z>M*£<Z> 
®^450m» A' IRES^g-ft & ^ L T V * S . i *i S> tT a ^ -f ^ X IREStp: IZ 

mwm-tf&ftis. try ss?:/y ^*hh« ((c/u)x) £^*uc^<aug£-£&&j7& 

S<Z>f2#J#&£„ M#©^C^10~201^«(D^>^A^f^«@a^J (Ny) *^^Eb 
TV\-& (Jang, S. K. et al. ; in Translational ly Regulated Genes in Highe 
r Eukaryotes, Thach, R. E. ed. , 292-309, Karger, 1990) „ \*V y 

rmmniA. try ^ ^>is^iiit'>^< 4 ~ s &s±&&LT^&wi£ 

$rv>e>c *^^€> (C/U)x-Ny-AUG©n- y h #IRESIC t. o T<&m&W&<Z> — oT*& 
£ r *u lll&{CAUG£^tmg@B#JS::XS£-fr5 fclRESigtettffiT L 

. $ e>tC(C/U)x^«©^^|C<fc y IRES^&#^^5~ ^tf^i^-o^ (Kuge 
, S. et al. ; J. Virol., 61, 1478, 1987, Iizuka, N. eta 1. ; J. Virol., 
65, 4867, 1991) e — j${C, (C/U)x©iH#J<E>fiI*gc fcBoxA, AUG£^tfiS$7i&S<£>@e 

5 ffiSE#5p 11-3053220 
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fmW&ZBoxBh^Oo lfBox&, 18SU^V-ARNA (rRNA) CDS'^SBilffltttt 
&at1-£#>. IRESteM#i£^mRNA(E>S/^>f > • ifn/iS-JWft (SD@E#I) ilM 
&Lfcmffi$:Ji-tZ> : b<DT*&2>tim7Lt>tl2> (Pilipenko, E. V. et al. ; Cell 
, 68, 119, 1992) „ 
[0 0 0 5] 

, X>rn^>f (enterovirus) £ =y J 4 ^/^ CD IRES & IS. A/l/^f^f 
(cardiovirus) t77b9-f^ (aphthovirus) ©IRES&2Si:4MHbT 
V^S„ 'Vrth*^ /l/* (hepatovirus) ©IRESH2S!fCSMKLT 

[0 0 0 6] 

lgSlRES©*^, yaI?y-AH:(C/U)x-Ny-AUG3.-y hTi&X^rir>->^b 

3 K>ADG©t8fJCAUGBBJff€:fl»A'r*i:, V^frXmmiZWL <ffi#$tl€> (Kuge 
, S. et al. ; J. Virol., 63, 1069, 1989, Kuge, S. et al. ; J. Mol. Biol. 
, 207, 175, 1989) „ 2Mtf>IERS(Z>^-£&C&, (C/U)x-Ny-AUGrL~ <y hftCDAUG^ 

[0 0 0 7] 

1989*£, *Jfil«#A#BSIff&©#«#i:bT\ ^X-^RNA^-f ^Tf* 
SCMffF^^-f (J^THCV) ##^3Jxfc (Choo, Q. et al. ; Science, 244 

, 359, 1989) . ttJ*^cfev^Ttt«tt«^fe^:ftTW46K:»*•rsffl : «sg • mmm 

^ (Saito, I. et al. ; Proc. Natl. Acad. Sci. USA, 87, 6547, 1990) tfm 
£tlf=.o ±&ffi9600l&m<Z>tf S ARNA&, 3411&Sf«^:©5 , #JB3R{ft«t 3008—30 

37t^ y m^scojKu F=fcn- K-r««f!M«, 2oo~3ooj^s<z>3' ^rnrn 

(Kato, N. et al. ; Proc. Natl. Acad. Sci. USA, 87, 9524, 1990, Takamiza 
wa, A. et al. ; J. Virol., 65, 1105, 1991) V 4 JlXM&MlZteKMfr e>C/co 

6 1 1-3053220 
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re, El, E2, p7, NS2, NS3, NS4A, NS4B, NS5A££fttt £>*VT E2{C*B^-T 
^0-ySfi«E2-e*>So HCV&froTE2/NSl£iqn£ftfe#. ^x^?>f 

[0 0 0 8] 

©sir a izmiz-o if=i-^^-f;i/^^ ^ jci8«> e> tie AflssaRm&iB&iREstf 

# : &-3"<5Z.£:#2§ji,$*lTV , *.5 (Tsukiyama-Kohara, K. et al. ; J. Virol., 6 
6, 1476, 1992) . ~ ©IREStt tf $7 4 )IX IRESi *; $gV*&3£BB#reigttS: 

M#£<M&£^#C«jgjb^®;**lTV>£ (Tsukiyama-Kohara, K. et al 
. ; J. Virol., 66, 1476, 1992. Brown, E. A. et al. ; Nucl. Acid Res., 20 
, 5041, 1992) . — #d©HCV©IRESflKttC%u 18S rRNA©3' 5fc$gtC*g*iftfcBox 
Ai3^U ^ BoxB^C^a^t-■^>^&SiB^J*^^$tlTV^S (Nomoto, A. et al. ; in Vi 
ral Hepatitis and Liver Disease, Nishioka, K. , Suzuki, H. , Mishiri, S., 
Oda, T. eds., 118, Spr inger-Ver lag, 1994) „ HCV0IRESlK«©*je*3ilCo 

fe.fct^ttfiaBoxBlCtg^i-S, AUG£^fr^7&g<Z>IiI?rj£^T?^U BoxAtf>_b 
[0 0 0 9] 

LfrL*#*>, *5a, IRES?SfiE*«ra3feSnfe'<^^^>f ^/^ (pestivirus, 7 
^tf^-f;i/^^) ©IRESfCfcj:, ~&*&^HCV©IRESfc|KTV*&%eD© (Brown 
, E. A. et al. ; Nucl. Acid Res., 20 , 5041, 1992) , BoxAfc «fc tfBoxB{C$g^§ 
f £&MB#I&ME L t£ V\ mifrtk 4 IC|§ J|£ ftX V* %>mm V >f <D IREStt, 
$ £&cmv^ffle?yT*?£'|4&^U BoxA^BoxBlC^^-r-5^«I2^J«^$tlT 

7 1 1-3053220 
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V*fc^. 3*1 WBoxknRESrSmc^oT^L^ift^T'&V^i: 
[0 0 10] 

HCVT», mm<Dmi&&5'®mz&&?ZnESKfc&'tZ&X. itmoKMH 

. iRESfe#&iciirj£3*i,£-;fc©:R^3Ky i-?*- Ftt, *b£$/?^j-;i/^:/^*~- 

if £ 2 a © ? -f JV X ^ n ^ 7 - 1? tC J; £ :/ n ir > £ ^ W X ± & <D m * <D M & 

#itk VJfrxm&mzz&v z/Wtittaif. £ h\zm%^zzfn^.^y^f^nx 
V >T /b^fcjR^JSS&aSEK: * b Xft < e 

[0011] 

(2~5<g) ^f*,, ^$i^-7^#jt^^b-pS^T^^lf^^^^MJ: y 

5 l ^>rA/^JR : bb<^itf=I^-^>r;^x^©^>r;l/^^cnft(LT^^-g> (Han, j. b. 

et al. ; Proc. Natl. Acad. Sci. USA, 88, 1711, 1991, Brown, E. A. et al 
. ; Nucleic Acid. Res., 20, 5041, 1992) „ 
[0 0 12] 

* X \zm * J: o THCVtf) IRES^lCo VnT tf)3=g^#& 2 *lT V^ 

ffl«, =foL< — <fc »;T7RNAjKU If 

mmm^cDwiL h7>x7i^^3>[au, 5' #iqsiR^©4o^iKf&^fr e,® 

iRfl^CDSO^Sfa^^T'^IRESflJgcil-r^^^^*^^ (Reynolds, J. E. et a 
1. J EMBO J. , 14, 6010, 1995) 0 ^ fc, &ttffllBiCft LTRNA h 5 >X 7 i * 
S/H^fcffW 5' ##Mi28£3S;fr £>45i«<Z>imiC&£ 3 h *>flE«B3 tlX (Ka 
moshita, N. et al. ; Virology, 233, 10, 1997) „ mmVS&'V (DtSWr 

iz&zt, v mRizmmm®(Dm-i'm.mxitte<. 37oi&mfrt>5i6i&mo>mz& 

8 ffiSE^^ 11-3053220 
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<Z>@e#ltCj: *; 3- F£*l£SeSI) ©N^^3#<D2;&qRES^tt&Ji#$ia:£$8 
^ (Lu, H. -H. et al. ; Proc. Natl. Acad. Sci. USA, 93, 1412, 1996) 

[0 0 13] 

heper, G. C. et al. ; J. Biol. Chem. , 267, 7269, 1992) 0 Z.(DZ.tlt, IRE 
[0 0 14] 

J 9'3rMVtBlk3&<Z>1&mffi. (RRL) , £ ^meLa^j^aj^Sr^ffi L,£#?>f ;1/>U 
RES?gft0ifcigtl|§fclC<fctW;£. *3Mififfl?ilT*Bu tr=i;i/^-^-f ;1/XIRES»#^$ 
4l£®y?&l££^£&V^ — # % RRLtfiT*liEMCV©IRESlil^VN?Sffi$:^-r^ jK 
U #>f IRES(DtS14M^T*^> y , HeLaM^f6m?^$:*n^S d £ IC J: U RRL 
^?©3i<U^-^-r;l/^IRES©? , S'|4ttll^^■t-SZ:i:7b^^$4^TV^S (Brown, B. A. 
et al. ; Virology, 97, 396, 1979, Dorner, A. J. et al. ; J. Virol., 50, 
507, 1984) „ HeLalHflg^m^^T'liZltl^^^^XODIRES^^-rtlti^ 
V^ft^U AMffFl^^-f;i/X (HAV) ©IRES?Stt©^^HeLa$iJBgMffi^tfi^% 
{SV^V^^^It^fetlT (Glass, M. J. et al. ; Virology, 193, 1047, 

1993) . r*ie>©z:fcfre>. 3^ y?mmz : b^mMrfmm'?z>. wj&h^js* 

, iRESfejc*©IMB»3Stcii*$tis^ : ? : »K:ttKfi«r- *iftfc3!v^;g>£r 

[0 0 15] 

H^lCte, RNA<Z>i^#C^jg<E>ffi&C, IRES#^^lCf^Mi--5 b7>^0^114 

9 ftfl#¥ 11 -3053220 
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•aSfiJItSiSLa (52kDa) „ PTB (polypyrimidine tract binding protein, 57 
kDa) tfftl&ftTV^ (Meerovitch, K. et al. ; J. Viol., 67, 3798, 1993, H 
ellen, C. V. T. et al. ; Proc. Natl. Acad. Sci. USA, 90, 7642, 1993, Bor 
man, A. et al. ; J. Gen. Virol. 74, 1775, 1993) „ La{£ g B^L^mBCOtfLB 

m&W£vxftt>nT&*). rna/Ku nuuz&zm^cDmMimj'T* 

#££*VT&»J (Meerovitch, K. et al. ; J. Viol., 67 , 3798, 1993) , 3*1 
[0 0 16] 

#®IRESlC*ftS, PTBfe«k^LaM#tt^S^^lt$tlT^3U, 3^«©i:Zl5 
fcfn;W-?>f ;i/*IRES(Z>PTB3^f£kS:3£V^, HCV IRES-£«PTB^;£<f£##SlC^ 
SjS&SI (Kaminski, A. et al. ; RNA, 1, 924, 1995) , 35<fctfH 

cvoLaon^:4«^U^-^>f ;l/X^5t*#<^v^i:v^e»M^=b#e>tlTv^So 3*1 

£&Jlfc*j> HCVlCo^TPTB&3®mT*i?g-£U IRES«itg&Ci&g-e& U (Ali, N. 
et al. ; J. Viol., 69, 6367, 1995) „ Late|f§^AUG£^tfRNA$i3t£fgi§ELT 
ffimti-Z (Ali. N. et al. ; Proc. Natl. Acad. Sci. USA, 94, 2249, 1997 

&mLX4ft>tlX&V. PTB^jC«#M^m^PTBiC^tt$:#oRNA|«T^^ 

mmistix^z, ifc^ot, PTmm(Dfr*£M&{k*j&f&isX^z>m&iz& 

(Toyoda, H. et al. ; Arch. Virol., 138, 1, 1994) , &&{fc J t(D : b<DtfV&fr 

*iTi^T5rfgtt#&£o ££ic, ptb©#< liU^y-Aic^LTVASr ttf 

&vn„ ^x.tc, ires© h^z/xm^mm&zMirzts ibtz&wgttf'&mx 

, IRES#^3I£1-S h^>xH^&IRES#lc||£ l j, ^fg^KMS^fclRES 
fC J; o T # * X 2 *l £ „ $t L VMRESB53* H^^HCVJC#^E-T S "Tig 

1 0 1 1-3053220 
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&&£.<Dttm&tt*EeL*m&#<D&&Rtfi&miitlT^& (Fukushi, S. et al. 
; J. Virol., 71, 1662, 1997) „ 
[0 0 17] 

zi>^;i/^->, ^rL-n^>^, #<©TO^ilS:lit; 

[0 0 18] 
[0 0 19] 

C T»*»*^ JI«3K-»f>S8# rTIB *-ifitt» W Sit 3 *i<5 . * 

otf e>ff*J*lTSfc. ^ifg^fc^WMffci^S^^Ctt, SV40(Simian Viru 
s 40), SRa, *M ^^f^^D^-^-, 7 # ^ > ^"O *E - * -> 

^;i/XttLTR(Long Terminal Repeat) , M3-&HTLV-1 LTR % HIV-LTR, ^VXft 

1 1 ffiSE^f^ 11-3053220 
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[0 0 2 0] 

fctfffjfotlTEy, WiUiVtf *SUR:*f:Vtf>f Jl/* (MMTV: Mouse Mammalian Tu 
mour Virus) *E- * - £J8 Vn£3!3U&T% #B#3i^*IKC$fc«fl8#4&5t 

[0 0 2 1] 

2gI©M^ofeiaS?:=i- FLTV^cDNAdgl V* hD>£:#!2 ^ 

2/ f ^ ic^a ^ -t S & tf £ i: IC J: y , llO^n 

- IC «fc o T 2S^©^ K & Ifc^tsri: #?B© S tlT »J (Ura 

be, M. et al. ; Gene, 200, 157, 1997) , * fcSIBIlCjSJi $ tlT ^5. "L/J^L 

[0 0 2 2] 

se^b** ^Kmmtim&btixgx^&mfc^mmmiz&^x, &m 
<D%mx'itmmx&^frmffi<Dmmtf-*j&£te*). z.a^mammta&mmifiiia 

, zru^-$-tfmm j pmm&£iz!®m&)x&^xib, ^am&ifim^itibizm. 

[0 0 2 3] 

1 2 ffiliE#^ 11-3053220 
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[0 0 2 4] 
[0 0 2 5] 

«ATGSB?rJte. BM&n F> £ LT5' *«»?««©ftTSiS* fctt«»?««©*_t» 
[0 0 2 6] 

tfdfctftf* LV\, fitIRES««H:, IRES?£tt£«LTV^:fe;;tLTV^<T%cl: 
[0 0 2 7] 

CD — fif * fc tt ^ (D^mfc & $ IC£ A. 1? % J: V 
[0 0 2 8] 

[0 0 2 9] 



1 3 
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[0 0 3 0] 

mmmte+ftm^ ? # - «f£l< izmmmm ic & ^ § #§31 ;§ © ^ * # - 

[0 0 3 1] 

Mfe?>f ;i/x^bx«, rna^-t;i/x, #&cHcv?>r ;i,;*7W£ bv^ 

[0 0 3 2] 
[0 0 3 3] 

F^1~180$L ||181~341&, ^1~341&, |gl81~713fe& b < l±^l~713 
[0 0 3 4] 

zm^rmmmte^mmitm^ is&zfmwKz *-zm^xm 

[0 0 3 5] 

mmm®itfm±LT^z> z. tz&^tdisfr. z.n \zmmm e st* ©«in ic & s % 

[0 0 3 6] 
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mZJi? SlWS&^^fc^, HCVCHCV JTB^&£)©«^0D5'fl![5l* lx 
^K^181~34le^C^B^i-SSP^^* : fe>^V^^5:^l,TV^Sr^:&MV^^U 

[0 0 3 7] 

n =e- # - £3fi#--£fc>-££ 3. H IZ & o T, in vivo -efe^fl^^^^^M^ 

[0 0 3 8] 
[0 0 3 9] 

mmytizm. mm. v>m. ±m^^iz^^mm^^nr^<D^^m 

[0 0 4 0] 

urffir^-fe mmm<Di&fc*mm<D&2>®mz& 
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[0 0 4 1] 

m * ^ - K-t b < ««^w«f H^^^ajfioBB^i * tt r n izm& 

[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 

[0 0 4 5] 
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[0 0 4 6] 

ig & mm * m -t & V -i ;i/ x \z o ^ ^ ? & o 

[0 0 4 7] 

^ ;i/ X li^^-ft JZDNA£ £ teRNA© # £ itfe^ fcLTtUTfe»J, 

DN A*} -f tfRNA? tJC^JSS ftZ> B 

[0 04 8] 
DNAt>^;i/Xtt, 

(1) ^T-if^S— *^DNA?-f;i>X : ^JAU A#A^-f;i/*$4 (Papovavirid 
ae) , TtJ VJJl/^fi (Adenoviridae) % ^l/^X^^ /I/* ft (Herpesvirida 
e) . 

(2) mmg;T~mm~?z>r.%imi)M?4Jvx : jKy^^^^;^ (Poxvi 

ridae) , 

(3) ^T»if5fii-S— *^DNA^-f : M^-li, ;i/*ft (Parvovirida 
e) , 

(4) >f y Ftf >f : >f U K*>f (Iridoviridae) , 

(5) K^^-Ol/X : AA'Kt^^ffl/^ (Hepadnavi ridae) {C:*;£ 

[0 0 4 9] 
RNA^^f 

(1) ( + ) m— #^RNA?-f : fAil \fzU\sj-V4J\s*m (Picornavirida 
e) . b#?^;i/;*ft (Togaviridae) , y ^ ^ ;i/*ft (Flaviviridae) , # 
V i/VJ A/Ztft (Caliciviridae) „ nnt^-f;^^ (Coronavi ridae) , 

(2) ^dS-flfS? (-) «-*«KNA^>f^ : A^3fV?-f ;i/Xft (Par 
amyxoviridae) , "5 zf F V <1 )V (Rhabdoviridae) „ "7 >( U V 4 J]/ (Fil 
oviridae) „ 

(3) frffim (-) ^-*^RNA^-r;i/^ : m%.n> *flsb$*cW^uixm (Ort 

homyxoviridae) , -f —\ y 4 ;i/^^f (Bunyavir idae) , T # -f ;i/*ft (Are 
naviridae) 
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(4) -^^RNA^^f : ftfittf* )V7.m (Reoviridae) % 

(5) T>lf-fe>XRNA?>f : #J>Ll£. T W-*>f (Arenavir idae) 
J:t?yn^C7>f (Bunyaviridae) , te^XflZ 

(6) l/hn>?>f;i/X:WiH UhUVJA^m (Retroviridae) 

[0 0 5 0] 

jgTF tcst^p * ic5' mm^ & M~t & ^*69dna ^ -r ;i/ 7. & £ #rna * >r ^ * 

N A ^ >f ;i/ X ft 3fe © *> <D £ j§#* b T % «fc V x . 
[0 0 5 1] 

sWrt tf >f ;b^^lC teft*65« fcbT/tfcTn-v9>f (Papi 1 lomavirus) 

(Polyoma virus) JgMfctf&lK ^WSi&tbT 
, */a — ^MiSH^^f /I/* (Shope papilloma virus) , tK U * — 79>f -fl/I* (P 
olyoma virus) & &Tf-QMfcWi<V ^ )\>-*. (Vacuolating virus) 4$tf3£M r €>il& 

o 

[0 0 5 2] 

TtV /l/JJUftJCteft^ft&Mfc bT77 hTf; /I/I* (Mastadenovirus 
) m-&&-&T^rT J V^frX (Avi adenovirus) »K ft*8PHfc&fcb 

T» H h7r; ^7-Y;i/X (Human adenovirus) £ <fctfiz n »*>f ;VJ* (CELO virus 
) e>H5. 
[0 0 5 3] 

^JWt^VJ fr^miZ&ttMffiMtL LT7^77 / \MX'?>f;b7. (Alphaher 
pesvirus) /<— ^^\;i/^X^^f;i/^ (Betaherpesvirus) JR, tf^Wl/^ 

(Gammaherpesvirus) J(M$#&y, ^Wl^ilbT, lMfci:tf2M 
^ttJU^tfW/l'*. (Herpes simplex virus type 1, 2) , *£ffafc|fttf>f fl/* (Va 
ricel la-zoster virus) , B^7>f;V^ (B virus) , h ;* # n 9 >f (Cyto 

megalovirus) „ EB^>f;i/^ (EB virus) , HHV^fc J:tfHHV-7*£#«3*W r e>ti5 0 
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[0 0 5 4] 

sKy ? XV>f)VxmiZlZtt&mM£ ITtA htfv >7 7s*J<< )VX (Orthopoxvi 
rus) YMi&v (Avipoxvirus) JR. XzfV #V *X?>f ;i/X ( 

Capri poxvirus) M> I^jKU JK»y ^X^-f (Lepori poxvirus) JR, /\°^/J<»y 
#Xtf>f;i/X (Parapoxvirus) X>f Jtfy £ X^W;!/;* (Suipoxvirus) 
Ji> h^TKy $7. ^>f;i/X (Entomopoxvirus) Jg. "V # ^ X (Yata 
poxvirus) MfeJ:^^;!/"!?-^ ^X^7>f ;i/X (Mol 1 use i poxvirus) 
. f^fttft^ilLT. y^^-y^'fAX (Vaccinia virus) , ^|^^>f;i/X ( 
Fowlpox virus) , MW&VJ Jl/7> (Sheeppox virus) , ^BM^^JV^ (Myx 
omavirus) , ^fni 1 )^^^ (Orf virus) , J^g^-f ;i/X (Swinepox virus 
) . B&jK^-f ^X ( I nsectpox viruses) , -V#^;i/X (Yata virus) £,fc 
tHBf(H£4RJM9>f (Molluscum contagiosum virus) 

[0 0 5 5] 

/Vl/3l?tf>f /U;*?tJCW:ft*fl9M£ lTA>Jj?')>f^ (Parvovirus) JR, *r 4 
s<> FVJ JUT. (Dependovirus) M£ £&t> V?>f;i/X (Densovirus) JBHfftf 
**K MWii&tlT, 7t/b5j?9>f^/^B19 (Parvovirus B19) , Tf^ WSl 
"tf-T-^^f h ^X (Adeno-associated satellite virus) V 5* # 

Jr— S/X^W;VX (Densonucleosis virus) e>*l£„ 
[0 0 5 6] 

>f U Ktf>f;i/Xf*K:M:f5*»*fc IT-f U K^-f;i/X (Iridovirus) 
ttmtftn&ilLX. 'MMJhV^ ;i/X (Iridescent virus) ^##tfe>ft£„ 
[0 0 5 7] 

'sA K^?-f ;i/X 14 &Cttf^il$M£ l/fv* K-^^-f ;i/X (Hepadnavirus) M 
f^t&3I££LT, BMJfF^^-<;i/X (Hepatitis B virus) ^tfgfclf 

[0 0 5 8] 

If njl-ryjJlxmziZftmmmt. bTX>fD /b* (Enterovirus) « 
. ^\7\°;b-^^>r;i/X (Heparnavirus) £ J: 9 >f 7 >f X (Rhinovirus) M 
ft*»lll/T, lMfei^SM^U^-^^JbX (Poliovirus type 
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1) % ZlWv ;i/XA|?B^ (6MJ^_h) (Coxsackie virus) , AMJJFifc^ 

(Hepatitis A virus) % XZ3 — (Echovirus) „ lAMfcl J 

ty^JVT* (Human rhinovirus type 1A) £ <fc t£x>-r U tJ -4 J\/7> (Enterovirus 

) *##tf r &*l*. 
[0 0 5 9] 

h**^>f;i/^^lCtt^^Mi:bTT;i/7T^-f (Alphavirus) JH, /l/tf 
^>f;i/X (Rubivirus) Mfcitf^X^-f (Pestivirus) JR*$#&»K ft 
^SStfl&ilLT, KtfX?^;i/X (Sindbis virus) % B&y>(fl/Z> (Rubel 
la virus) , ^gP^VflgsW©^ ^ -f (Eastern equine encephalomyelitis v 
irus) aSJitf^S/ttlRtfitf^ -fl/* (Mucosal disease virus of cattle) qc#C# 

[0 0 6 0] 

7 9tftf>f ^/^3prJC»ft*e&l6i:bT7 9lf^-f (Flavivirus) Mfcitf 
'Vrt**^/!/* (Hepacavirus) JS^tf&U. ft^l^ilbt, B#B58lfetf>f 
;i/XB (Japanese B encephalitis virus) , MMiMV -4 (Yellow fever vir 
us) £ «fctfC»Flfe?>f (Hepatitis C virus) 5. 
[0 0 6 1] 

AUS/^^f-n/^SPrKlttft^WJSIilbT*!; ^^>f;i/^ (Calicivirus) M£<fc 
(Hepevirus) JR^3^*y, ft*A9«£fcLT, 
>f (Norwalk virus) J: tfMffHfc >f ;!/ (Hepatitis E virus) 

[0 0 6 2] 

Zin^-^^^^^JClift^^M^ LTziD^-^-f (Coronavirus) 
&*J, f^SKll^iltt, thnnt'?>f^ (Human coronavirus) , 
^ft^^^^^-f^^ (Avian infectious bronchitis virus) £<fctfV^JJF 
(Mouse hepatitis virus) £>*L£„ 
[0 0 6 3] 

A°^$ /I/;*j£rJCttft^fi&Mfc It-a-^^^f (Pneumovirus) 

I, A 3 ^ ^ ^V^>f;i/X (Paramyxovirus) M£ J: tf l> ? (Morbill 
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ivirus) m^tf$>V> ftmmm^UVX. P»14S/>S/^?A?>f;i^ (Respir 
atory syncytial virus) % n a. — # »y >f ;i/>^ (Newcastle disease vir 

us) $c0?^;i/* (Measles virus) , ^ffftJfTMf'f^T. (Mumps virus) 
te^Zfrt^J yyft^yW^ni?. (Para influenza virus) e>*l£><, 
[0 0 64] 

7^K>?>f ;i/X|4JCttf^^^JR^LT^^^n^-r;i/^ (Vesiculovirus) M 
U-if?>f (Lyssavirus) M^tf&U, ^mmm^H^X. TMgttPrt 
^^>r;i/X (Vesicular stomatitis virus) iS&ZfUjSLMV 4 JVZ. (Rabies vir 

us) m-frmf^frz. 

[0 0 6 5] 

~y 4 uyj jvysmiz&ttm&vmnhx? j uv^k-x (Fnovims) m^tf$> 

*K tt^&3m&lll>T, ^;izf)VW>( )IX (Marburg virus) £ £ :ntff ^ ? 
-f;i/X (Ebola virus) ^##tf e>*l£„ 
[0 0 6 6] 

tt;i/ h ^ =3py ;i/x£RcH;f^gift«£ bT-f y-JK^y^ V( jvx (inf lue 

nzavirus) ^t^ilLT, AM. B^fcJ: tfCM'f > 7 ;i/ :r_ > if 

^^T;i/X (Influenza virus type A, B and C) &£l£jgc>f yyjV^y*? (Swine 
influenza) e>*l£c 
[0 0 6 7] 

^n^^>f;i/^^tciin^6«jMi: lt^^>f;i/^ (Bunyavirus) «^#& 
*K f^&ltfil&ilbT. ^n-V^a:-^^^;* (Bunyawera virus) % J\y # 
yO^)]/X (Hantaan virus) 1&Z:T$>7 U ^ 7 &!k$!k?7 -4 JVX. (Crimean-Congo h 
emorrhagic virus) 3$tf^fcVft>t\>& a 
[0 0 6 8] 

JbxmiZ&ttm&tmULTrUI-V^ )VX (Arenavirus) 
tt&tifiM&Z. IT'J ys^Mi&MM&V'iJl'?, (Lymphocytic chorimengiti 
s virus) te^Xf^y-y-yj (Lassa virus) ^##&f£>*l£o 
[0 0 6 9] 

lsJrV4 )V*miZiZftmMM£L LTXjmV'f JbX (Orbivirus) JR, U;*-? 
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(Reovirus) Mte&tfU )l>7s (Rotavirus) MW&V. f$*W8l 

^i:lt^l/-^>^')>f;i/X (Bluet ngue virus) „ tl h 1/^-^7 >f (Huma 
n reovirus) £ XfU * VJJVT. (Rotavirus) £;Tl€>o 

[0 0 7 0] 

U hUV<< JUXmiZiZftm&imMil lt*>n'?>f;^ (Oncovirinae) Mm 
, XZf-WJ Jl* (Spumavirinae) M&tS&Tf U -f JVX (Lentivivirin 

ae) f^tftS^bT, tl MlH^Slfil^-f (Human T eel 

1 leukemia virus) £ J:t£tl b&jSi'f^^^f )l>7* (Human immunodeficiency vir 

us) igtfmif e>tis„ 

[0 0 7 1] 

iCli, IRES?£&£;tLTVNTt^bT^&<T : t;«i:VN#, ;£ bT ©2>W£ b 
V^c 5' #fM&SRM^c£&. 5' -UTR ; 5' -untranslated region £ £&5-untranslat 
ing region, 5' -NCR ; 5'-noncoding region, 5' -NTR ; 5' -nontranslated regi 
on^^-g-^tiSo 

[0 0 7 2] 

#n_L © ? )v * e> ^ mmte*$&mm&mmmm z m s t~ &> v>-%m & &>r ic*s 

^T^M-r-SH*^DNA^>f dsDNA (Zl^DNA) 
fUT V^GDT?, DNA^#-SRNA4<U ;* ^ -iflllC J: o TdsDNA^ £>mRNA£-£j& b 
, ^^Se^JO^SIiRM^b^^^ 

-f ;i/*&dsDNA£^/ 2±£ ITtlT^y, ^©DNA#c#4£RNA/# U * 

=7 — t? tC £ U mRNA ^Mlt, ^ £>^ge#I©5' * j©IKM^ =bt< &#j©iK£« 

^T-itm-f S-^SlDNA^-f ssDNA (-^DNA) %.*f J 2±h LT^t 
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i-£©T% DNA/KU *^-i£lCJ: ydsDNA££-J&U ^©^DNAflc^&RNAjjf U ;* ^ 

—if i nc j: y mRNA mztiz mmw © 5' # mmmm *> l < kt#a§? 

««#e>*ftfcR«^*aiR««&#*rH!8U ^^©BT^fc^gl-SZl^tf 
T't5= 'VrtK^tf^f ^CDS^KHC-^lC^ofeDNA$:^/^i: L 
T^LTV>£©T% ^fYy^fefclfcU X-/\'-n>f;i/MDNAlC^$-&, ^ 
gt©DNA£DNA#c#'|£RNA;J<y <fc »J mRNA £ U #e>*l£^ge#l 

[0 0 7 3] 

iCxE^So ( + ) ^RNA^^f ;i/;U£mRNA£^y A£ bT^LTV%£©T% 
S2#l©5' #fMSIR«c£ £5' &-€-*lKl»lg"rSW»?««&^tfffi^J 

RNA^W;i/^©^^tt, ssRNAM^RNA/K'J *^-i£ (l/^»J*-f) JCj:»Jffl 

WW (+) siRNAfc^mu Rms^j(Z)5 , ^naKM«^^»5 , ^»flKifS«^& 

*iRKNA^>f ^/^tt^ffiJC^tlfedsRNASr^y Afc LT3tUTfe»J, dsRNA#t# 
U ;* 5 — IftC <fc y mRNA U t£^iB#I©#SiK^t!G£ tt^aftffi^ 

. 7>lfiz>XRNA?^;i/>U;J: ( + ) gt;i3J:tf (-) iCH^S'lrVAfc Itf 
U ssRNA^#&RNA/KU ymRNA£-£f&U ^$^B2#[©#aiR«c 

* £ «*aiRiH«^e> * *i ic rs-t * a§?«Je & ^ &se#j * £ a* © m# 

"rS£fc#T?£S. Uhn9>f^©#^tt, RNAfe#ffiDNA3tf y * 9 - 1? (385*5 

tCcfcy, tRNA£^>fV- £ bTDNA-RNAA-f^y y -£ 
©ft. DNAIC/W^y y KbfeRNA&3S»*K^»3R©RNase H«H£ JC «fc y U £ 
»«dsDNAS:^"rs o 3tlSra^tC«iSbfeftDNA«#ttRNA3Ky ;* ^-iflHC 

«fc y-RNA&^u. fR«KBB^j©*aii?i!B«*fctt*aaRis«^e>-enK:»ig-r 
s mmm^ & -&ttmm t £ » -e © & mm •? & r t # v& z> . 
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[0 0 7 4] 

* l^^FfB?(J&5glCJ: U#e>n£1f#fCgt5£DNA^>i^>f1f-#&ffl^T 
[0 0 7 5] 

if&3n#£%><Z>£ffrU IRES^££;&LTVNT%^LTV^<T : &<i:^a\ ^ 

©tKBJKW&ae^^f * -JCjfi*^«»^»c, gtIRESfI*ge#IRES?S44 £ 
WbT^5^frtt>FiBT-&£c #IC $&JK*t?a&tiS«EJC«E», iaSS L IRESM*£ 
tC 4>&< 1 0©trU ^ Vl/V V^-m^ ^ICBoxAJSi^BoxBODrL- y b£ 

M»3 K>fcbT5*#aflffi«©«Ta*fcliaiKfi«C!)*J:«EK:jia*a* 

[0 0 7 6] 

HCV0bRNA©5' #a»?IS«©te^ BoxAliBB#l## : 1©^^U^^F 
m91~199&lC. BoxA(Z)±8!s&C##-r£^'J ^ ^> U V ^fi^ttffi^J*^ : 1 © 
2 * Kf£40~46{ft;fc £t*&120~130&C, LTBoxBteIB?rj#-{§- : 1 ©5? 

? I/*?- Kjg213~ 219^tC|g^?>tl^ = 
[0 0 7 7] 

hVX. HCVfi#©«ifcIH#l©»^ 5' *a»?iH«©l&^»^ (f2#I##: 1© 
S * I/*"*- K»l~180&) , t*¥»# (ga^'J^-^ : 1 ©5? * K«181~341 

(§^M5£J:tf 6#M) . 

2 4 tfJtE^f 5 ? 11-3053220 
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[0 0 7 8] 
[0 0 7 9] 

*LV> 0 HCV©mRNA©5' #fMSiRM^ HfX1!B«ttBB^I« : 1 ©5? 

* Fmi21~174&&«fctmi~339&lCfg&e>:ft&o 
[0 0 8 0] 

[0 0 8 1] 

^WCDIS^**-^ If^J^tf 1 ( in vitro fe^t^ in vivo g>%Ufr) iCfc 

^^CMV^e 3 tlS^^^-^irfJ|g$nrV^S=fo©"e$>oT : fo cfcVA 0 «AH PUC19 
, PTV118N inmmtm) > PUEX2 (y^£/^i*Sg) . PGEX-4T, pKK233-2 (77 
;i/V^7*±§£) » pMAM-neo (V uy^rV V ttM) . PGL2 (7°n^^ii) % pDNA 

3.i+ (jywuv^ywm e>tis 0 



2 5 
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[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 

IfiJB'** # felt h7>X7in 2 *i**g£*BIjBfc btffll, 

4#ic*fl§M&^;g-r strict*, mm^v *-&&&'p*<£*7u*:-&-m 

m, (^n^E-*-, ^-^P-^-^3J:t>^>^>r IBM £-££?) , n§*& 

5: * # - ic#Af £ r £ % T£ 5 . 
[0 0 8 5] 

«fc <fcie>;nTV^SV40 (Simian Virus 40), SRa, it-f #D ^^D=E 
-#-> T^^T/n^E— ?>f;i/*1£LTR (Long Terminal Repeat) , M*. 
&HTLV-1 LTR, HIV-LTR, ^ ^^^^@^-f;i/^LTR, □ 2/> 3^ 
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[0 0 8 6] 

ate^ss^* $-izm&&&. BtQ£.+&'<9 # -(D^mu-t^t^om 

M&tt*£^) , neoit^ (G418W<&»te^) ^##tf>D*U MAtf 
, DHFR^^#XMUT^£CHOiMJ^£M^T, DHFRStte^ £ 313ft v - # - i: L 

[0 0 8 7] 

mmztir~&m'<?*-<DMiz, 02—4 icMis&^£*i££fc c^jg 

0!2~6#I) . 

[0 0 8 8] 

■7*9 bt<tiizft£mm* Mint, mmrnrn. mmmm. s^jb as 

mm (*mm, tsms, t% ^^^^-icffi^^n^^Ma^s: 

[0 0 8 9] 

©T*&V* 0 MAli, CH0fflJ& COSlfflflg, BHK#Hfl&. Vero|HlJg % ^mn-vSHflg, H 
EK2930JB&. HeLa^ffjSa, Jurkatjjfflfl&, ^^^LMflS. V? ^C127jffi]&, T?XFM3A 
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[0 0 9 0] 

©n^tt^Mfc s e> * ? >r ;i/x^imc <t y m& l &v>mKtz> iresw&3h^ t># 

[0 0 9 1 ] 

La, P 25, PTB^) ^m^mmizMA 

, %\s<.ti.m£m&ftv9m'r&z. t^x^^jL^izmnmn-t^^n^x^^ 

. IREStf)^fg$ggi IC 3f -v y IC BB fc> * 3H^©# < $ tl 

izm&mm*) iresic ioti^t^srt &^mz *i* . 

[0 0 9 2] 

„ DEAE-x^X U3j<^3i^^>^ U >»*^/2/^ASS 

[0 0 9 3] 

mm. m&teti ^xmmmizmmirz, 

[0 0 9 4] 

mmmzmmzmMLxmmMfc+mMz&M-tzz-tiiz&z, 
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[0 0 9 5] 
[0 0 9 6] 

«T«5 , *»SR««feJ:tJf/*fcttIRESS:^ , r*«ifcBB^S:aiSl • 3§)|-f 
(DWZ&LTlZWim-t&o 3Ky*^>f ;i/*tttfe*M]!&l* , T?«eIF4F (eIF4E, eIF4A33 
<fclKeIF4r ©tt^flO f.eiF4r (p220) ^^fltSr^^f) 

tiTVN^o zi<Dfc&>. ^mt%-eiieiF4F<Di/^;i/ti{£Ti-So roD#^^ 

F4E(Z>HB'J *j, ^^^^^©mfO-S^iSTUTb^e* (Lamphea 

r, B. J. et al. ; J. Biol. Chem. , 266, 2789, 1991) 0 iffli^tltH e 
IF4F©H^&^l^VMiiRNACD|KmttfflI$C|^tl, 3 0>i!3M£#{gVMnRNA£ £: &IRES& 
^■r€>mRNA©»A\ mRNA£LT^tgbTS§tR£*l£o J£Lt0) «fc ? &*&)IIC^^ 

*U ^CDSB^fJJC-g-^nSIRES^lHl^^tlTV^^ (Macejak, D. G. et al. ; Natu 
re, 353, 90, 1991) . * fc, MOflfcbT, 5' < . ^©M^ft 

ic^©AUGffi^j&#o^iESg3ni^a^@e^jA>^^^r'^^s*^*>s 

o HlgSlC, i/H^^H^Al (Drosophila melanogaster) • ^HfcJCffl"** 

SmRNAlC^O t fce)^SB^J^#<#S'r-2>3i:^J^b. T^ft^f-f Titte 
-?• (Antp) ^l&^£n£2o<DmRNA±&ClRES#|^5£$*lTVN£ (Oh, S. K. et 
al. ; Genes Dev., 6, 1643, 1992) 0 ZIOi: o • ^aP§lCfe^SKr#J 
jHMWeW:, ^i/a ^^$:^Wfe^p t gi:llI«{CeIF4E(Dy >$Ht#+£--e&< 

2 9 ffi$E4#¥ 11-3053220 
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Bonneau, A. -M. et al. ; J. Biol. Chem. , 262, 11134, 1987) „ 
[0 0 9 7] 

IRESZmfeir&Jymt It, 2~D<DtsX hn>&%omRNA£fcJjg-t£z: 

V^^T-etiRNA^sOU >fc*V-^©^#;gr£;i£#3^£*lTV^ (Chen, c 
. et al. ; Science, 268, 415, 1995) „ 
[0 0 9 8] 

jl fem2tif~Mm%*$&miz&^tsfrz> 0 

[0 0 9 9] 

ft-r, &>T<DmMMiz&^T*mm<Dmmmfc*ftmm&mmmps*&tiftm 

[0 10 0] 

[ h^y^y^y 5/ a >] 

> &ProFection Mammalian Transfection Systems^ V V (Promega£t|g) Sr-^ffi 

itS35mm) }C, S B -5 181 fC V x ^©^OXOjfflBSit^ IC £ J: ? ICfM b £ 

o Tfcfr*). 5X10 5 Mflg£3mL©igi&lC#«UT, 37^0, 5%C0 2 T"C—^# b 

? z -mkt<Di)umzMMmmmizMz.z>mz. ±mmmmmo>mm±mz®.5\ 

3 0 ffiSE#¥ 1 1-3053220 
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£^BlJb£:DMEMig% : Dulbecco' s Modified Eagl 

e Medium) (GIBC0*fc$g) £^J§ L 
[0101] 

3f y MC#M©*K. CaCl 2 33J:tf21^K*#-DNA£*ili?U ^rL-^B©^lC^r 
y MC#«CD2XHEPES (50mM HEPES, pH=7.1, 280mM NaCl, 1.5mM Na 2 HP0 4 ) £ 

TRfc^ PBS(-) (U >mM»4£&ai:&i&7K (pH 7.4) : 137 mM NaCU 8.10 mM N 
a 2 HP0 4 (Mfc) , 2.68 mM KCU 1.47 mM KH 2 P0 4 ) T?»IjlMlg& 2 0Sfci£bfc. 
«f»3fc*ifi€:iDil.T#&48«rra37TC^«SILfco 
[0 10 2] 

)\s*s-7zl=7-M?£&(DT Vt4 PGL2 ^^*-&ftfflL/fcHJ6«!l2, 3 
<fctf4 TliLucif erase Assay system (Promega*±$g) ^©flfiCO^^^ — 

LfeHifeM5 £ <fctf 6 *£&Dual Luciferase Assay System (Promegafr^S 

;i/ 37 ;c^-l£Mi?£ 3r »y h©tf»© lysis buffer & 1 # y 500 

/* i o an ^ r hub * <z> ;i/ s/ ^ i ^ - if & m £ti L = 

[0 10 3] 

cif erase Assay System (Promegaf±*g{ % HJSM2. 3 33J:tF4) $&l£Dual Luc 

if erase Assay System (Promega^fc^ HJfi#|5J3J:tf6) ^yhfc^JBU 3r 

y h<Z)§ftfE#iCt£oT> 100 (jl lOLucif erase Assay Reagent \Z2Q fi\(DWMWL^i 

3 1 ffilE#¥ 11-3053220 
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tUX.. ;i/^*yiZ>xy-**-BRL-301(Aloka*±§g) 5:fot#t>^$:^ 
[0 10 4] 

^i/7x7-t^f5:f^0ieiiafe»JT^tfe«)i:, ;i/ $/ -7 ;t ^ - -t? 

SrMSL/fe^OJgy ©^^^©^fiScNtSrCoomassie Plus Protein Assay 
Reagent (PIERCE*!^) £8$tf©4^T;i/ 7^ VNTlRI^ Lfco 

[0 10 5] 

[0 10 6] 

^ffi«C"f-»3B*t»«KK^I4: IT, HCV5' #»|R1g«ffi3(5©IRESlH««:^tfc 
DNABBJJ&WKL/fc. HCVlB5feJft#CDJfil»J:yflliSiCj:oT«RNAS:JftflJU, 2Mr^ 
^ (GIBCO BBLtt«) fefifcSiirT, cDHASr^Lfe. Zl©cDNA$:£IMtC It 
, IRES?SS$:^-rSHCVCD5'#ISf?MiUc (BBW## : 1, * * 1/*^ K»l~341 

m t3TfieHwwie«©— as * # i/*^ k«342~ 7i3&) &^t?#^ 

©Wftf J^T©SB^rjS:^-r§^^>f (5' ^jMlcft[|$BB*Hi 
ndlliei*a*&&tfflllbfc*>©, B?B#f : 2-6) £MV^PCR£fTo 
[0 10 7] 

5'HindHCV001 5' -CCC AAG CTT GCC AGC CCC CTG ATG GGG GCG A-3* (IB#J#-if 
: 2) 

5'HindHCV180 5' -CCC AAG CTT CTG GCA ATT CCG GTG TAC TCA C-3' (U#I#-i§- 
: 3) 

5'HindHCV181 5' -CCC AAG CTT GAC GAC CGG GTC CTT TCT TG-3' (HB#I#-£ : 4 
) 

3'HindHCV341 5' -CCC AAG CTT GGT GCA CGG TCT ACG AGA CCT-3' (IB3&J## : 

3 2 £ti$E#^ 1 1-3053220 
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5) 

3'HindHCV713 5' -CCC AAG CTT ATC GAT GAC CTT ACC CA-3' (@B^J## : 6) 
PCRli. 94"CT*3 0#|^ 55t:T*3 0 ^r^^i^lCT' 3 0#|^£2 OVA * 

<DX? Is*?- K^1~180€L fll81~341& v f!l~341&, ^181~713&£ cfctffl 
l-713^©SB^J$:^t- SDNA»r^^e,tlfeo 3^1^^$:, J^T. ^tX^tlHCV 
1-180, HCV181-341, HCV1-34U HCV181-713£ J:tfHCVl-713£;j|5!j;-f £ 0 
[0 10 8] 

CHASM 2] : V^yP^y h h7>^7i»'>a > 

# — £ bTpGL2B ( = pGL2Basic, Promega#:§g % /Jn^;!/-^^^^:^ — ^ 
$:-r- Ki-ScDNAfB^!Ife<fct)fSV40 polyAi/y^-;i/S:-^^ ^n^E-*-, x>/\ 

, fg^if^MiH^Itt-^^^V^^ejtFlC. PGL2C (= P GL2ControU Promeg 
aftSU 3}n^;1/ • SV40 polyA^^;K SV40 ^U^^D^E-*- 

/oc>7\>-lf- fc-^. ^it^MBH^Jti-^^&Vx, 02 (a) #JRO£A^ 
U PGL2B UTR5'-3' (pGL2B(Z)Hind lU^&KMMW 1 e>*l£HCVl-341#5' - 

3'©;fr|t>Hc#A£*iTVN£, 02 (b) &&>T(0£&VlzmmLfc o 
[0109] 

HindIII^g|S^**^iin$ ;ftfcPCRM^&SirjffiHCV<Z>cDNA»T#© ? *>HCVl-34 
It. ^*#-pGL2B£, ^tl€tlHindIII$:^VNT37X:iCT, -TOS*Ti 

(K-V y-ft- • ^>A>f A*fc§g) lC<fc U371ClCT30^r^^l $:^ofeo 
DNA^W ^-S/a >^r»> hVer.l (TAKARA) l:fflV>7-aT;i/lC^ot, Hindlll 
ffiit&CDsi V # - i:cDNA»T^ H <D5 A >f- is 3 >MfS fc^fo 

[0 110] 

#e>tifc/<^^-DNA$:=i>lf^>MHflgJC^Ab. m*«&in]&£:& 3D 
[0 111] 

h^>^-7ai^i/3>©fc*, ±ia3S©VN-rtl^(D^^^— DNAS:5/igi:, 

3 3 #!E#5p 11-3053220 
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&#IIX.T150/i lil L^: : fe)(Z)$:$fclC^fe^a.-^Ai: U ^-■7*BIC&2XHEPES 
150/tlfcAtifco l/TCOSljjffiflgfc^ffiU _LfE ©#JE lCt£o T b 9 

[0 112] 

pGL2B^? #-&;i/e/:7x^-1f^1x^^£fcv^T\ h7>^7i^ 

Kl ■gSfeU©tB^»3fc#ffi (U/mg) T'^bfeo 
[0113] 

[0 114] 





No.l 


No. 2 




(U/Bg) 


(U/mg) 


pGL2C 


1623 


1616 


pCL2B UTR5' -3' 


60 


52 



[0 115] 

fc^?#-pGL2B UTR5'-3'T* h^>^7x^ h $ tlfe^i^HJ^©;!/^ 7 x. 9 -1? 

iS{xtt#S£<BvMRteT&5£i:;tfW£#T&.6. tot, hcv©3*6^?-©5' # 
(BS?0*# : * 9 F^i~34i&) gftlcte^n^-^-hb 

^^©HiSM^ffivNfc^^^-ic-g-^ti^yn^-^-J: y %, hcv 

^$w„ hcv&rna^ ;i^t*&»j, mwi<Di&mzvMizmmztiz>z.inz 
& v \ •v%t&3-<D5' tc ^ n ^ - # - iStt & # o t v * & < x =b & ^ -e & 

3 4 11-3053220 
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5 £l^£> 0 

[0 116] 

ttsmommmfc+ftm^? z-zmm-fz>&&>. igjfi«2jcsa«a)pGL2c<z>H 

ind ni^&lCHCVl-341#5'-3' #ftlC$fA£nfcpGL2C UTR5'-3' (02 (c)) 
£> b5S3pGL2B UTR5'-3' (Z)M$g&£|i^K:HindIIl£;gv%Tlig§gbfc 0 
[0 117] 

pGL2C££«:pGL2C UTR5' -3' <D ^-fftfrCD'* V # -DNA£5ai gffl V\, HJiM 2 IC 
[0 118] 

bT^e>tlfc^$:WT©^2tC^-r o 
[0 119] 

[*2] 





No. 1 


No. 2 




(U/mg) 


(U/mg) 


pGL2C 


1123 


1360 


pGL2C UTR5' -3* 


4758 


4637 



[0 12 0] 

H <D m IZ HCV 1-341 £ 5' -3' <Z> # fa {C # A § £ ^ 2/ 7 x 9 - 1?$Stt # _h# f 3 
[0121] 

HJ6M3©pGL2C UTR5'-3' JC#*_T> pGL2C(Z)Hind IIl3P&{CHCVl-341;tfmg 

3 5 ffitE#^ 1 1-3053220 
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#13 hte^©3'-5'#ft&C|$A£*lfcpGL2C UTR3' -5' (01 ( d ) 0M) ^ftM 
[0 12 2] 

[^3] 





No. 1 


No. 2 




(U/mg) 


(U/mg) 


pGL2C 


177 


197 


pGL2C UTR3' -5' 


156 


96 



[0 12 3] 

Z. (Dffigkfr m & J^fc £ £ *; „ HCV1-341 £ 3' -5' ^jlojtcjf A U 3 
[0 12 4] 

HmmffliZlS^T. pGL2C# h7>^7if h £nfcMtf>??»fiIWU 

*HS6MT h7>x7i^i^3 >c7)^^lligM2^|li6M3oi/iOT*$>ofez: 

£K j;S=b©t^y, pGL2C£(DJfcigBC;feV^pGL2C UTR3' -5' JC <fc 
[0 12 5] 

3 6 1 1-3053220 
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frpRLTK'*?*- (Promegafrig, HSV TK ^D^E-*-, SV40 polyAS/^/l/fc 
J;tfRenilla Luciferase£-£if, 03 ( a ) #M) £fflV\ *§£#fflfl§£ bT&bl 
MT*Kfi*Hep G2jMlS€:«ffibfc. 
[0 12 6] 

^ligMl ^C^3V^TMI^bfcHCV©5 , #la|RM^cS:^•tfcDNA»r^ HCV1-180, HCV 
1-341, HCV181-341^^«HCV181-713$:-?-tl-6tl, V^^^pRLTK^Hind 
ICHJ&M2 ICSS«(Z)^JKIC <fc 'JffA. PRLTK 1-180 (0 3 (b) ) , pRLTK 1-341 
(03 (d) ) , pRLTK 181-341 (03 (c) ) , 35 <fc tFpRLTK 181-713 (03 ( 
e) ) *:fcmht=. a PRLTK 1-341&, 3 lCfc#£pGL2C UTR5' -3' £ m C5§ 

^if^^IB^J^WAbfet;©, UTpRLTK l-180ttpRLTK l-340©itr¥:8\ PR 
LTK 181-341ii^^{C^B^i-§SB^J$:#ALfc=fo<Z)-efe-5 0 pRLTK 181-713&pR 
LTK 1-341J; U %192^SM£tt:Rv^a£-g-^ Zl<D192&g;fcf &n rSSS© 

[0 12 7] 
[0 12 8] 

#>>r (Renilla) &3feCD%©£:/B^fcCDT?, T v -fe >f'3f V Mi$fclCj£^£: J: 5 ICD 
ual Luciferase Assay System^^flg L,1c.„ 
[0129] 

<D^4 iC^f o 



3 7 
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[0 13 0] 

[*4] 



^9- 


Nal 


No. 2 


No. 3 




(U/mg) 


(U/mg) 


(U/ng) 


pRLTK 


21 


65 


42 


pRLTK 1 341 


314 


125 


291 


pRLTK 1-180 


227 


175 


164 


pRLTK 181 341 


1. 035 


1, 036 


1. Ill 


pRLTK 181-713 


482 


381 


491 



[0131] 

Z.O%&$k, HCV1-180, HCV1-341, HCV181-341* fc«HCV181-713m^*ltf)BiJ#! 

SV40 zfU^-Z-htis&fr • ;i/i/7i7-t*0ffl^t)tt% Lfr 

3£&;?;LT^.5„ ££>IC. PRLTK 181-341 5: MV>fe#-a-{C#lC^^<, HCV 
1-341©«MB#IK: J: S»*tt, *<DWffl<t>5 *> 2 * Ffll81~341&Cj£S 

[0 13 2] 

* Kmi~34ieiC^$tl"5@a^J)li»^5§^ii^*$:#bT^SZ:i:, 

@B^i©e»^5?^ i/** K»i8i~34is^«=&gav^*s^-r*©-e, ^isaw 

342-713&) $:%-g•tf@H^JS:MV^T : b^ii§tcO^^«i^)^tlSr 

3 8 ffiSE#¥ 11-3053220 
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[0133] 

*mmmT*i%. nnm2~5 mzmftv. m£.mmc>h^>p^y h h^>* 

mm * T^itmi- £ * £ £t«> & 3. h \z j: o T # 5 r i: s £ „ 

[0134] 

l/Ttt^fe-T, PCDNA3.1+ (Invitrogen^tig) fcA^U Z-WO 9 
-#*&T7 :/n^-*-©ffl^J£BfcV*fcfc©&fftHU -£<Z)HindI Il/XbalftSffiJC 

l£16«5 fcH«U!>tf^5/>f #-?r • ^j/7i7-t*»ii^7X$ Fpcdnar 

L (04 (a) ) £Sg$gLfc„ £©«^*dt-K:;l3ttS:/n^-*-;l3J:tJ t X 
[0 13 5] 

fffiaHCVl-180, HCV1-341, HCV181-341. HCV181-713^ ^liBCVl-713©^S-cDNA»r 
# £pcDNARL^?#-lCjjfi»&^, -^-n-^tl^^^^ FpcDNARL 1-180, pcDNAR 
L 1-341. pcDNARL 181-341. pcDNARL 181-713 £ tz. tepcDNARL 1-713 &M$gbfc„ 
[0 13 6] 

mmhfrtmmzmMLfco *au ^#-DNA£io/ig£caci 2 £37yak zmz 

*f MC^#©2fc£;fjtI;jLT300/i It Lfc&^fc^ri.- ^A^fC. ^3.-^BtCl±2 
XHEPESSrSOO/ilfcAtirMV^o fg£i|H^&&HepG2||Hfl&l±. &*>fr£ 

to=i^-^>§:=i-^-Y >**L£T757^;*n (^ffl5S^®^^75cm 2 (D^7^ 
lC^50%<DMJ}g^Si:^^ J:e>lC!PttLT;i3V^%©&ftMLfc (5X10 6 

[0 13 7] 

HIM2~5T'}t b^>*7zLt h«©jfiMSS:j|948^p|SI«*bfc«K:, M 

3 9 ajfl^^ 11-3053220 
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cfi <D Jl 7 x ^ - 1??£<l£ 5: $J5t b T £ # & t>\ *mffiMT* &$j48B#f^ o 
£ m. X -r >f -ffr "fe ;b ^ -f y £ Z> ^ < G418 £ * IC800 n g/m 1 £ & 3 

[0 13 8] 
[0 13 9] 

zo x^xmMhtz.^T.'r^ y"jv±;v^^ y<D§v x^7"u- b©i?:c;i/(rt:#3 

5mm) fc*a^§ f 5 frfiB© it *; izmmwi u*^7i7- 

if?^ £$I/£Lfc„ Zl©^$:pcDNARU pcDNARL 1-341 (04 (c) 33 J: 

# pcDNARL 181-341 (04 (b) #flg) ICO ^J^T<£>iS 5 iC^-To 
[0 14 0] 

[315] 





No.l 


No. 2 




(U/mg) 


(U/mg) 


pcDNARL 


69, 593 


66, 062 


pcDNARL 1-341 


89, 987 


86. 442 


pcDNARL 181-341 


198, 413 


201, 365 



[0141] 

^^>r^t;i/^>f >^%|lifeM5 i:|Bf^lCHCV181-34lC^cDNA@B^J 

4 0 ffiSE^ 3 ? 11-3053220 
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^ © t ^ r £ # i8 e> *hc & o & „ 

[0 14 2] 

miZ& o T ft is -7 a: ^ - if £$fcJB b T V^ SiM^l 5 ft JC, fg^iSttKM 
[0 14 3] 

*mmiz j: o t ism'*? *-<z>mm> rnic^ns^n^-*-^^;!/ 
if?ius s r £ ^ & t ^ e> ^ $ . 

[0 14 4] 
[0 1 4 5] 

SEQUENCE LISTING 
<110> FUSO PHARMACEUTICAL INDUSTRIES, LTD. 

<120> Nucleic Acid Sequence which Enhances Gene Expression and Method of 

Enhancing Gene Expression 
<130> 98PA0274 
<160> 6 



4 1 
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<210> 1 
<211> 713 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<221> 5'UTR 

<222> (1)..(341) 

<220> 

<221> CDS 

<222> (342).. (713) 

<400> 1 

gccagccccc tgatgggggc gacactccac catagatcac tcccctgtga ggaactactg 60 
tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac 120 
cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180 
gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240 
gcgagactgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 300 
gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac c atg age aca aat cct 356 

Met Ser Thr Asn Pro 
1 5 

aaa cct caa aga aaa acc aaa cgt aac acc aac cgc cgc cca cag gac 404 
Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp 

10 15 20 

gtc aag ttc ccg ggc ggt ggt cag ate gtt ggt gga gtt tac ctg ttg 452 
Val Lys Phe Pro Gly Gly Gly Gin He Val Gly Gly Val Tyr Leu Leu 

25 30 35 

ccg cgc agg ggc ccc agg ttg ggt gtg cgc gcg act agg aag act tec 500 
Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala Thr Arg Lys Thr Ser 

40 45 50 

gag egg teg caa cct cgt gga agg cga caa cct ate ccc aag get cgc 548 

4 2 ffiSE#¥ 1 1-3053220 
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Glu Arg Ser Gin Pro 

55 

egg ccc gag ggc agg 
Arg Pro Glu Gly Arg 
70 

tat ggc aac gag ggc 
Tyr Gly Asn Glu Gly 
90 

ggc tec egg cct agt 
Gly Ser Arg Pro Ser 
105 

aat ttg ggt aag gtc 
Asn Leu Gly Lys Val 
120 

<210> 2 
<211> 31 
<212> DNA 
<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 

cDNA 

<400> 2 

cccaagcttg ccagccccct gatgggggcg a 31 
<210> 3 
<211> 31 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer for Amplifying Fragments of HCV 

4 3 ffiSE#¥ 11-3053220 



Arg Gly Arg Arg Gin Pro lie Pro Lys Ala Arg 

60 65 
acc tgg get cag ccc ggg tat cct tgg ccc etc 596 
Thr Trp Ala Gin Pro Gly Tyr Pro Trp Pro Leu 
75 80 85 

atg ggg tgg gca gga tgg etc ctg teg ccc cgc 644 
Met Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg 

95 100 
tgg ggc cct teg gac ccc egg cgt agg teg cgt 692 
Trp Gly Pro Ser Asp Pro Arg Arg Arg Ser Arg 

110 115 
ate gat 713 
He Asp 
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cDNA 
<400> 3 

cccaagcttc tggcaattcc ggtgtactca c 
<210> 4 
<211> 29 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer 

cDNA 

<400> 4 

cccaagcttg acgaccgggt cctttcttg 
<210> 5 
<211> 30 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer 

cDNA 

<400> 5 

cccaagcttg gtgcacggtc tacgagacct 
<210> 6 
<211> 26 
<212> DNA 

<213> Hepatitis Type C Virus (HCV) 
<220> 

<223> Nucleotide Sequence of PCR Primer 

cDNA 

<400> 6 



31 



for Amplifying Fragments of HCV 



29 



for Amplifying Fragments of HCV 



30 



for Amplifying Fragments of HCV 



4 4 ffigE#^ 1 1-3053220 
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cccaagctta tcgatgacct taccca 26 
[01] 

hcv© mEsm^owt^ zjjk-tm&m x*%> . 

[02] 
[03] 
[04] 



4 5 
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dff 5p 10 — 24136 



[02] 



SV40 



SV4 ° wrv 




SV40 

iw\>-y— 



poly (A) 

(a) 



SV40 

x>/\>-y— 



poly (A) 
(c) 



SV40 
^Pt-^- HCV 
341 




poly (A) 



SV40 



poly (A) 



(b) 



(d) 



aj|E#5p 1 1-3053220 
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[EI3] 

Bel II 1 Bg> H 1 





Xba I 2503 



ffl$E#¥ 1 1-3053220 
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[H4] 




4 



ajU^sjI 11-3053220 
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mm: 

mm: mfc*o>nm*m&vTmfc*mm<D£mm*mMti'ez>zL£tfT*% 



IHU^^ 1 1 -3053220 
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[&mx&jgm] 



000238201 
100065868 

^mmn^^mnm 123 #js<z> 1 

100088960 

■^Kt*#^**E*»r 12 3 #ifetf> 1 jR£ ^ 3 

100106242 

^*«#^*JfcK*Br 1 2 3#ife(Z> 1 ««tf/b 
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